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In  our  work  with  severely  visually  impaired  pupils  in  Sweden,  we  have  over  the 
last  few  years  noticed  how  the  computer  has  facilitated  the  study  of  braille- 
reading for  students  in  the  middle  and  higher  classes. 

In  the  course  of  our  work  as  special  teachers  for  the  blind,  we  are  mainly  in 
contact  with  pupils  who  are  going  to  learn  how  to  read  and  write  braille. 
Traditionally,  learning  to  read  has  been  undertaken  with  the  help  of  braille 
books  and  machines. 

Improving  methods  and  increasing  the  motivation  of  the  pupils  are  considered 
to  be  very  important  aims  of  our  work.  Would  the  computer  assist  in  achieving 
these  aims?  We  have  attempted  to  answer  this  question  in  the  course  of  the 
project  ’’Teaching  braille  to  beginners  by  using  a computer”.  The  project  has 
been  going  on  from  1994  to  1997.  During  this  period  we  have  made 
presentations  at  several  international  conferences: 

• The  Second  Biennial  Conference  of  Getting  in  Touch  with  Literacy,  Austin, 
USA,  1995 
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France,  1996. 
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FOREWORD 

In  our  work  with  severely  visually  impaired  pupils  at  Tomteboda  Resource  Centre, 
TRC,  we  have  over  the  last  few  years  noticed  how  the  computer  has  facilitated  the 
study  of  braille-reading  for  students  in  the  middle  and  higher  classes. 

In  the  course  of  our  work  as  special  teachers  for  the  blind  we  are  mainly  in  contact 
with  pupils  who  are  going  to  learn  how  to  read  and  write  braille.  Traditionally, 
learning  to  read  has  been  undertaken  with  the  help  of  braille  books  and  machines. 

Improving  methods  and  increasing  the  motivation  of  the  pupils  are  considered  to 
be  very  important  aims  of  our  work.  Would  the  computer  assist  in  achieving  these 
aims?  We  have  attempted  to  answer  this  question  in  the  course  of  the  project 
’’Teaching  braille  to  beginners  by  using  a computer”. 

It  has  been  possible  to  conduct  the  project  thanks  to  enthusiastic  teachers  who 
have  worked  with  their  students  in  a devoted  and  creative  way.  We  therefore 
would  like  to  express  our  gratitude  to  all  teachers  who  have  thrown  themselves 
into  the  exciting  world  of  computer  technology  in  such  an  open-minded  way. 

We  would  also  like  to  thank  the  board  of  TRC  for  giving  us  the  time  within  the 
work  situation  to  carry  out  the  project  and  also  for  giving  us  the  means  to  acquire 
some  of  the  pupils’  equipment.  We  would  also  like  to  offer  special  thanks  to  Harry 
Svensson  who  has  been  responsible  for  the  TRC  project. 

Last,  but  not  least,  our  thanks  to  Kerstin  Fellenius  for  her  valuable  advice  and  co- 
operation. 

Solna,  April  1998 

Margareta  Agelii  and  Anders  Ronnback 
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SUMMARY 

Agelii  M.  & Ronnback  A.  Teaching  braille  to  beginners  by  using  a computer. 
Tomteboda  Resource  Centre,  Solna,  Sweden. 

TRC  Report  No.  17,  1998.  26p.  ISSN:  1103-5080.  ISRN:  TRC-R-17— SE 

To  use  a computer  as  a pedagogical  aid  in  teaching  fully  sighted  children  has 
become  more  and  more  common.  When  the  TRC  project  ’’Teaching  braille  to 
beginners  by  using  a computer”  started,  no  severely  visually  impaired  pupil  in  year 
1 had  access  to  a computer.  The  purpose  of  the  project  has  been  to  assess  the 
importance  of  using  a computer  when  teaching  beginners,  particularly  in  the 
development  of  the  braille-reading  pupil’s  reading  and  writing  skills.  Another  aim 
of  the  project  has  been  to  study  the  effect  on  the  teaching  situation  when  using  a 
computer  as  well  as  how  the  social  co-operation  within  the  class  is  affected. 
Additionally,  we  have  studied  the  design  of  the  two  computer  systems  in  use.  The 
project  began  in  1994  and  was  completed  in  1997. 

Six  braille  reading  pupils  in  year  1,  all  integrated  in  their  mainstream  schools, 
participated  in  the  project.  Three  of  the  pupils  were  equipped  with  Hermes,  a 
braille  keyboard  with  a built-in  braille  display.  Hermes  was  connected  to  a PC. 
Three  of  the  pupils  were  equipped  with  Log-text,  a simple  computer  and  word 
processor  with  braille  and  black  print  displays. 

The  project  has  shown  the  computer’s  many  pedagogical  and  social  benefits.  The 
motivation  for  reading  and  writing  increased.  Basically  the  writing  was  facilitated 
because  of  the  computer’s  ability  to  erase  and  add  letters  and  words.  The  computer 
has  increased  the  status  of  braille,  increased  the  opportunities  for  co-operation  and 
stimulated  a variety  of  ways  of  working.  Problems  that  occurred  were  mainly  of  a 
technical  nature. 

When  choosing  the  computer  equipment,  we  had  to  consider  every  pupil’s  special 
conditions  and  the  importance  of  a relaxed  working  position.  In  our  research  we 
found  great  advantages  with  the  portable  system  as  it  lends  itself  to  a much  more 
flexible  way  of  working.  To  use  the  computer  in  the  best  way  demands  a 
thorough,  planned  method  of  education  and  access  to  technical  support  near  the 
pupil. 
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1.  INTRODUCTION 

’’Teaching  braille  to  beginners  by  using  a computer”  has  been  one  part  of  a three- 
part  project  included  in  a major  national  computer  project  conducted  from  1994  - 
1997.  Kerstin  Fellenius,  from  the  Department  of  Special  Education  at  Stockholm 
Institute  of  Education,  has  been  the  co-ordinator  for  the  national  project.  The  three 
parts  of  the  project  have  been  working  mainly  independently  of  each  other.  We 
will,  in  this  report,  only  report  results  from  our  project  which  we  refer  to  as  the 
TRC  project. 


2.  BACKGROUND 

The  computer  has  been  an  important  aid  for  braille  readers  since  the  beginning  of 
the  1980’s.  Initially  only  the  adult  working  population  and  university  students 
were  equipped  with  such  aids.  Since  then  there  has  been  a rapid  change  and  more 
and  more  pupils  in  primary  school  now  have  computer  access.  The  fact  that  the 
computer  develops  the  motivation  of  older  pupils  is  well  documented.  A 
traditional  braille  machine  does  not  facilitate  the  erasing  and  editing  of  text.  This 
can  have  a negative  influence  on  pupil’s  motivation  to  produce  longer  pieces  of 
text.  The  computer  enhances  the  braille  reading  pupil’s  ability  to  work  with  the 
written  word.  (Fellenius  and  Myrberg,  1991) 

To  use  the  computer  as  a pedagogical  aid  in  early  education  has  become 
increasingly  common  for  sighted  children.  This  has  been  reflected  in  the 
increasing  supply  of  pedagogical  software  over  the  past  few  years. 

In  Sweden  no  braille-reading  pupil  in  the  first  class  had  access  to  a computer  when 
the  TRC  project  started  in  1994.  There  are  several  reasons  for  this.  The  element  of 
cost  is  of  course  an  important  factor  which  has  been  reflected  in  questions  such  as, 
’’Would  a severely  visually  impaired  seven  year  old  pupil  be  able  to  work  with  a 
computer?”,  ’’Are  the  pedagogical  and  social  benefits  substantial  enough  to  justify 
an  early  introduction  to  the  computer?”  and  ”Is  equipment  suitable  for  this  age- 
group  available?”. 

In  areas  where  special  schools  still  exist,  the  possibility  of  an  early  introduction  to 
computer  education  is  greater  than  in  the  integrated  school  situation.  This  is  due  to 
the  availability  of  the  specially  trained  teachers  and  the  fact  that  several  pupils  can 
access  the  same  equipment.  Edith  Cusnieux  (1996),  teacher  at  the  L’Epi  de  Sol,  a 
special  school  for  the  visually  impaired  in  France,  demonstrates  the  possibility  of 
introducing  the  computer  to  teach  reading  and  writing  skills  as  soon  as  the  children 
are  six  years  of  age.  The  aim  is  to  familiarise  the  pupil  with  the  computer  in  a play 
situation.  To  move  the  cursor,  to  insert  and  erase  text  are  skills  included  in 
training.  The  training  is  conducted  on  an  individual  basis,  using  a simple  portable 
computer.  Cusnieux  emphasises  that  a 20  character  length  on  the  braille  display  is 
adequate  for  the  vocabulary  and  physical  dexterity  of  a young  child,  Cusnieux  is  of 
the  opinion  that  the  computer  should  be  demystified  as  early  as  possible  so  that  it  is 
seen  in  the  same  light  as  a technically  more  advanced  braille  book  or  braille 
machine. 
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As  far  as  we  know,  Denmark  is  the  only  country  in  which  all  braille  reading 
pupils,  integrated  in  mainstream  schools,  are  equipped  with  a computer  from  the 
first  class.  All  pupils  receive  the  same  equipment.  Log-text,  which  is  a personal 
computer  aid.  Refsnaesskolen,  a special  school  and  resource  centre  for  visually 
impaired  pupils  in  Denmark,  has  been  involved  in  the  development  of  this 
personal  computer.  At  Refsnaesskolen  there  are  courses  in  computer  use  for 
teachers,  pupils  and  parents.  The  students  have  immediate  access  to  a PC  and 
black  printer.  All  the  equipment  is  funded  by  ’’arntet”  (the  county). 

The  computer  as  an  aid  for  braille  reading  pupils  in  the  early  stages  is  obviously  in 
use  to  some  extent.  However,  we  had  been  unable  to  find  any  research  about  how 
the  reading  and  writing  skills  of  pupils  are  influenced  by  computer  use.  Based  on 
that  background,  our  project,  ’’Teaching  braille  to  beginners  by  using  a computer” 
was  initiated. 


3.  PURPOSE 

The  purpose  of  the  project  has  been  to  investigate  the  computer’s  importance  in 
the  beginner’s  education;  particularly  in  connection  with  the  development  of  the 
braille-reading  pupil’s  reading  and  writing  skills.  We  have  also  wished  to  study 
the  computer’s  effect  on  the  educational  situation,  as  well  as  whether  or  not  the 
social  co-operation  within  the  class  has  been  affected. 


4.  FRAMING  OF  QUESTIONS 

The  affect  on 

• reading  learning  by  using  braille  display 

• writing  learning  using  a computer  keyboard 

• pupil’s  ability  to  read  normal  braille  books  considering  change  in  line,  turning 
sheets  and  page  orientation 

• pupil’s  motivation  for  school  work 
9 pupil’s  social  situation  in  the  class 

As  two  different  computer  systems  have  been  used,  we  have  also  made 
comparisons  between  them  based  upon 

• how  the  education  system  is  affected  when  the  computer  is  stationary/portable 

• situations  in  which  it  is  useful  to  use  speech  mode 

• how  the  reading  techniques  and  speed  are  influenced  by  the  braille  display’s 
location  and  the  different  cell  designs 

9 how  the  writing  techniques  and  speed  are  influenced  by  the  design  and 
location  of  the  keys 
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5.  PLANNING  AND  IMPLEMENTATION 

5.1  RESEARCH  GROUP 

In  autumn  1994  six  severely  visually  impaired  pupils  started  their  first  class  at 
primary  school.  All  these  pupils,  five  girls  and  one  boy,  have  participated  in  our 
research  group.  All  were  born  in  1987.  They  live  in  different  parts  of  the  country. 
Five  of  the  children  have  no  functional  vision  whilst  one  of  the  pupils  is  able  to 
read  black  print  to  a limited  extent.  She  also  has  access  to  a CCTV. 

5.2  EQUIPMENT 

In  order  to  compare  how  the  different  computer  systems  work  for  small  children, 
two  different  systems  were  selected.  One  requirement  was  that  both  systems 
should  be  equipped  with  braille  display  and  braille  keyboard.  One  piece  of 
equipment  already  established  in  Denmark  was  Log-text  (Tactilog).  Young  pupils 
in  Denmark  have  used  it  over  a number  of  years.  We  had  some  knowledge  of  the 
machine  as  we  had  tested  it  in  Sweden  to  some  extent.  After  market  research  we 
found  that  Hermes  (Olinder  & Westerberg  AB)  was  an  alternative  that  we 
believed  would  best  suit  younger  users.  Hermes  had  been  used  earlier  by  students 
in  middle  schools.  Without  any  individual  assessment  three  of  the  pupils  were 
equipped  with  Hermes  and  three  with  Log-text. 


Figure  1.  Hermes 


5.2.1  Hermes 

Hermes  is  a braille  keyboard  with  built-in  braille  display  connected  to  a PC.  The 
braille  display  has  40  characters  and  is  placed  furthest  away  from  the  reader. 

When  reading  longer  texts,  Hermes  can  be  turned  round  so  that  the  display  is 
closer  to  the  reader.  The  hand  can  then  rest  on  a flat  surface.  To  correctly  orientate 
the  text,  a lever  switch  underneath  the  machine  has  to  be  moved.  We  chose  the 
version  of  the  Hermes  keyboard  which  has  slightly  bowl-shaped  braille  cells. 

The  braille  keyboard  has  eight  keys.  In  addition  Hermes  has  all  the  normal 
keyboard  function  keys.  Erase  and  arrow  keys  are  placed  on  the  right-hand  side  of 
the  keyboard. 
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To  the  left  and  right  of  the  display  there  are  four  vertical  groups  of  buttons.  With 
these,  the  user  moves  the  reading  lines  in  the  texts  and  selects  chosen  positions. 
The  user  has  the  option  of  choosing  between  six  dot  braille  and  eight  dot  braille. 

As  Hermes  is  connected  to  a PC,  the  work  is  processed  by  the  computer’s  word- 
processing programme.  During  the  project  pupils  have  been  working  with  the 
programme  Word  Perfect  5.1.  Il-talk  speech  mode  has  also  been  used  in  the 
Hermes  system. 

5.2.2  Log-text 

Log-text  is  a simple  computer  word  processor.  It  is  possible  to  write,  edit,  store 
and  read  text  using  this  system.  Log-text  can  take  a text  load  corresponding  to 
approximately  200  typed  A4  pages.  The  text  can  be  stored  in  a library  of  64 
different  file  names. 

The  machine  is  equipped  with  a 32  character  braille  display  which  is  placed 
nearest  the  reader.  It  is  also  equipped  with  a black  print  display  with  the  same 
number  of  characters  as  the  braille  display.  The  text  is  written  using  a braille 
keyboard  of  eight  keys,  two  keys  for  space/blank,  arrow  keys,  Ctrl.  Alt  and  Enter 
keys.  For  certain  functions,  more  than  one  key  must  be  used  simultaneously.  Erase 
and  arrow  keys  are  situated  on  the  left  hand  side  of  the  keyboard. 

Log-text  is  portable.  With  an  in-built  rechargeable  battery,  the  machine  can 
operate  for  up  to  approximately  four  hours. 

Log-text  can  be  connected  to  a PC.  The  information  on  the  PC  screen  is  shown  on 
the  Log-text  display  and  the  braille  keyboard  can  be  used  simultaneously  with  the 
PC  keyboard.  Text  can  be  transferred  in  both  directions  between  units. 

Figure  2.  Log-text 


All  the  pupils  had  access  to  a printer  for  braille  and  black  print  during  the  autumn 
term  ‘96.  The  printer  was  delivered  to  the  pupils  at  different  times.  None  of  the 
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pupils  equipped  with  Log-text  had  access  to  a PC  initially.  For  these  pupils  the  PC 
has  been  delivered  at  different  times  during  the  project. 

All  pupils  were  initially  equipped  with  a Log-text  model  which  is  now  dis- 
continued. A new  version  was  introduced  in  1997.  As  we  have  discussed  arrow 
key  placing  in  our  report,  we  wanted  it  noted  that  on  the  new  version,  arrow  keys 
have  been  placed  in  the  centre  of  the  keyboard. 

5.3  PERSONNEL  RESOURCES 

All  pupils  had  a full-time  support  teacher  in  addition  to  the  class  teacher  in  year  1. 
Some  teacher-hours  were  replaced  by  assistant-hours  for  two  pupils  in  years  2 and 
3.  The  personnel  resources  have  been  generally  good. 

5.4  RESEARCH  INSTRUMENTS 

There  have  been  three  kinds  of  research  instruments: 

1.  Observation  scheme  (Appendix) 

The  teachers  noted  their  observations  on  an  observation  form  designed  so  that: 

® notes  were  made  of  how  much  time  was  used  to  read  books  compared  to  time 
spent  on  braille  display.  The  same  comparison  was  made  between  writing  using 
a Perkins  brailler  and  writing  using  a computer.  This  information  was  recorded 
using  a scale  from  1 to  5. 

® comparisons  were  made,  based  on  statements  between  work  done  in  the 
traditional  way  and  computer  assisted  work.  Grades  between  1 and  5 could  be 
given  depending  on  how  a pupil’s  performance  matched  statements.  The  areas 
judged  were  reading  and  writing  techniques,  work  position,  motivation  and  the 
pupil’s  social  situation  within  the  class. 

There  were  spaces  for  comments  to  be  made  based  on  each  of  the  questions. 

Initially,  observations  were  conducted  twice  a month.  During  the  spring  term  in 
year  1 and  the  whole  of  year  2,  monthly  observations  were  conducted  and  during 
year  3,  observations  were  conducted  on  three  separate  occasions.  Teachers  were 
given  a slightly  different  form  to  complete  on  the  last  observation  of  year  3 to 
summarise  the  three  project  years.  The  form  provided  opportunities  for  teachers  to 
state  their  ideas  as  to  what  comprises  an  effective  computer  system  for  a beginner 
pupil. 

2.  Our  own  observations  during  our  individual  visits  and  during  the  pupils'  group 
visits  to  TRC 

At  our  individual  visits  we: 

® observed  the  pupil’s  school  situation  as  a whole 
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• carefully  studied  the  pupil’s  reading  and  writing  techniques  as  well  as  their 
reading  development 

• interviewed  the  pupil  about  his/her  reading  and  writing. 

At  group  meetings  we  made  similar  observations  to  those  described  above.  We 
also  studied  the  project  pupils  as  a group. 

During  all  the  visits  we  also: 

• contributed  with  pedagogical  advice  relating  to  the  use  of  the  computers 

• programmed  the  computers  with  specially  designed  reading  and  writing 
exercises. 

3.  Video  recording 

We  recorded  all  meetings  with  the  pupils.  The  videos  have  been  used  for  close 
study  of  the  pupil’s  reading  and  writing  techniques  both  in  their  books  and  on  the 
braille  machine,  as  well  as  their  work  with  the  computer. 

5.5  CONDUCT  OF  THE  PROJECT  DURING  THE  FIRST  YEAR 

The  teacher  responsible  for  the  pupil’s  computer  education  and  the  pupil’s  advisor 
were  invited  to  a two  day  course  at  the  beginning  of  the  autumn  term  1994. 
Personnel  from  the  pupil’s  low  vision  clinics  were  also  invited  to  attend  the  first 
day.  The  course  for  users  of  the  Hermes  keyboard  took  place  in  Lund  under  the 
supervision  of  Sven  Olinder,  the  designer  of  the  Hermes  keyboard.  The  course  for 
Log-text  users  took  place  in  Gothenburg  under  the  supervision  of  Svend 
Thougaard,  Refsnaesskolen,  in  Denmark.  During  the  courses  the  two  systems  were 
introduced  and  participants  worked  on  practical  exercises  and  took  part  in  the 
planning  of  the  project  work. 

During  the  first  year  we  visited  each  pupil  on  two  occasions  over  three  days. 
Parents,  advisor  and  personnel  from  low-vision  clinics  were  invited  on  the  first 
visit  and  were  informed  of  the  project. 

In  April  1995  pupils,  teachers,  parents  and  advisors  met  at  TRC  for  three  days. 
Each  pupil  and  teacher  worked  on  specially  adapted  exercises  using  the  computer. 
Parents  were  given  information  about  the  computer,  training  in  braille  and  the 
opportunity  to  participate  in  discussions.  They  also  observed  their  children 
working  with  the  computers. 

5.6  CONDUCT  OF  THE  PROJECT  IN  THE  SECOND  YEAR 

During  the  autumn  of  year  2,  TRC  project’s  two  groups  gathered  at  TRC.  Each 
pupil  had  one  teacher  and  one  of  their  parents  with  them.  The  pupil  was  taught  to 
use  the  search  function  on  Log-text  and  Hermes.  They  were  trained  to  erase  and 
insert  words  in  a text  in  the  course  of  reading  and  writing  tasks.  Parents  and 
teachers  observed  the  children  as  they  engaged  in  these  activities  and  were  able  to 
discuss  common  concerns.  The  pupils  in  the  project  group  met  each  other  at  TRC 


Margareta  Agelii  & Anders  Ronnback 


7 


TRC  Report 


TEACHING  BRAILLE  TO  BEGINNERS  BY  USING  A COMPUTER 


at  the  annual  meeting  in  April  1996.  On  this  occasion  they  were  able  to  work 
extensively  with  their  computers. 

During  the  spring  term  we  visited  each  pupil  in  their  home  school.  Besides 
making  reading  observations,  we  studied  how  the  pupil  worked  with  his/her 
computer.  The  last  day  was  devoted  to  a planning  meeting  arranged  with  Kerstin 
Fellenius,  co-ordinator  for  the  National  computer  project,  the  headmaster,  staff 
from  low  vision  clinics,  the  advisor,  parents  and  the  teachers  involved. 

5.7  CONDUCT  OF  THE  PROJECT  IN  THE  THIRD  YEAR 

In  December  1996  the  teachers  involved  in  the  TRC  project  were  assembled  for 
two  days  to  exchange  experiences.  The  participants  were  engaged  in  editing 
different  exercise  tasks  to  be  used  on  diskette.  The  work  done  on  the  project  days 
resulted  in  some  new  exercises  for  the  teachers  to  take  home  to  the  pupils. 

We  made  the  last  visit  to  the  pupils’  home  schools  during  March  1997.  As  we  had 
done  earlier,  we  observed  each  pupil  in  a reading  and  writing  situation  as  well  as 
their  work  on  the  computer.  In  the  course  of  this  visit  we  considered  the  particular 
pupil’s  situation  in  the  class  and  how  the  computer  work  could  be  integrated  into 
the  pupil’s  education. 

6.  USE  OF  INFORMATION 

We  have  carefully  studied  the  observation  scheme  completed  by  the  teachers  and, 
based  on  that  study,  we  have  followed  pupils’  progress  over  that  period  of  time. 
We  have  stated  our  interpretations  based  on  observations  in  the  results  section  of 
the  report  and  have  not  reported  them  in  their  entirety.  We  have  completed  the 
statement  with  some  of  the  teacher’s  comments.  Some  quotations  from  interviews 
with  the  pupils  have  been  recorded. 

The  statement  of  the  pupil’s  reading  and  writing  development  has  been  based 
primarily  upon  our  own  observations  and  notes  upon  what  we  have  been  able  to 
extract  from  video  recordings  made. 

In  the  presentation  we  have  designated  the  pupils  a letter  A,  B,  C etc.  In  order  to 
make  it  difficult  to  identify  individual  pupils,  ‘she’  and  ‘her’  have  been  used 
regardless  of  gender. 

7.  RELIABILITY 

Within  the  TRC  project  we  have  worked  with  all  the  severely  visually  impaired 
pupils  in  the  age  group  which  started  the  primary  school  in  1994.  In  spite  of  this, 
the  number  of  pupils  is  too  small  to  use  as  a basis  for  drawing  any  safe 
conclusions  about  the  results  of  the  work.  It  has  not  been  possible  to  set  up  a 
control  group  for  comparison  and  we  have  had  to  rely  on  earlier  experience  gained 
from  the  education  of  blind  beginners. 
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One  of  the  research  instruments  we  have  used  is  an  observation  scheme.  In  using 
this  form  of  evaluation,  there  is  always  a risk  that  questions  will  be  interpreted 
differently  by  individuals,  in  this  case  the  teachers.  As  several  of  the  TRC  project 
teachers  did  not  have  previous  experience  of  educating  visually  impaired  children 
they  have  not  been  able  to  compare  their  own  pupil  with  other  braille-reading 
pupils.  This  may  have  resulted  in  a pupil’s  performance  being  incorrectly 
evaluated. 

In  order  to  minimize  error  sources  and  strengthen  the  reliability  of  our  research, 
we  video  recorded  pupils  continuously  during  our  trials. 


8.  RESULTS 
8.1  READING 

The  division  between  reading  on  a 
computer  and  reading  a book  has  been 
recorded  by  teachers  during  the  three 
project  years.  During  the  first  year, 
reading  was  relatively  equally  divided. 

That  division  remained  constant  during 
years  2 and  3 except  for  two  pupils  who 
increased  the  proportion  of  reading  time 
on  the  computer.  These  two  pupils  used 
Log-text.  All  teachers  reported  that  their 
pupils  were  highly  motivated  to  read. 

In  year  3 we  interviewed  each  pupil 
individually.  The  question  asked  was, 

”If  you  are  going  to  read  a story,  do  you  prefer  to  read  it  from  a book  or  with  the 
help  of  a computer?”.  Most  of  the  pupils  found  it  difficult  to  choose.  They 
expressed  advantages  and  disadvantages  of  both  ways  of  reading.  One  of  the 
pupils  expressed  it  in  this  way,  ”To  read  with  the  help  of  the  computer  is  good 
because  the  display  makes  it  more  clear.  You  do  not  get  lost.  You  do  not  have  to 
check  to  see  if  you  have  turned  two  pages  at  a time.  You  feel  more  secure.  The 
dots  feel  more  distinct.  The  book  is  good  because  you  turn  the  pages  yourself  and 
know  when  the  page  is  finished.  On  the  computer  you  just  feel  the  line  and  not  the 
whole  page.” 

The  design  of  the  braille-display  cells  differs  on  the  two  computer  systems.  Log- 
text  has  the  usual  plain  cells  while  the  Hermes  cells  are  slightly  bowl-shaped.  We 
have  not  been  able  to  observe  any  difference  in  the  pupils’  ways  of  reading. 

All  Log-text  users  and  one  of  the  Hermes  users  were  reading  eight  dot  braille  in 
year  3. 
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8.1.1  Reading  Technique 

Due  to  computer  use,  project  pupils  had  not  read  as  many  braille  books  as  severly 
visually  impaired  pupils  normally  would.  We  noticed  during  our  observations  that 
this  does  not  affect  their  ability  to  read  braille  books.  We  believe  that  the  pupils 
use  the  braille  book  very  well,  considering  line  shift,  page  turning  and  page 
orientation. 

In  year  3,  five  of  the  pupils  used  both  hands  when  reading.  They  had  begun  to 
develop  an  advanced  technique  of  shifting  lines  when  reading  a book.  One  pupil 
(Hermes)  preferred  to  use  the  left  hand  when  reading.  All  pupils  decoded  with  one 
or  both  index  fingers. 

When  reading  the  braille  display,  all  Log-text  users  demonstrated  rapid  line 
shifting  technique  in  year  3.  The  shifting  was  performed  by  the  right-hand  little 
finger.  All  Hermes  users  shifted  lines  with  the  arrow  key.  As  that  key  had  been 
placed  at  the  bottom  right  on  the  board,  the  right  hand  has  to  be  moved  from  the 
reading  line  which  delays  the  line  shifting.  On  the  Hermes  board,  line  shifting 
ought  to  be  accomplished  with  the  use  of  the  line  shift  key  which  is  placed  in 
close  proximity  to  the  line  on  the  display.  The  key  is  small  and  pupils  find  it 
difficult  to  locate.  Sometimes  the  speech  mode  did  not  correlate  because  of  the 
different  setting  possibilities  on  Hermes.  Consequently,  the  pupils  preferred  to  use 
the  arrow  key  when  line  changing  as  the  speech  mode  correlates. 

Those  pupils  using  Hermes  read  with  the  left  hand  when  correcting  and  moving 
text  as  erase  and  arrow  keys  are  placed  on  the  right  hand  section  of  the  keyboard. 
Conversely,  Log-text  users  worked  with  erase  and  arrow  keys  placed  on  the  left- 
hand  side  of  the  unit. 


Figure  3. 

The  pupils  reading  fingers 
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In  reading  observations  made  during  the  three  project  years  we  have  closely 
monitored  which  fingers  the  pupils  use  most  when  decoding.  (Fig.  3) 

Pupil  A has  an  injury  to  the  left  shoulder  which  slightly  disables  the  left  arm. 
Therefore  she  has  consistently  used  the  right  hand  for  reading  and  decoding.  The 
left  hand  has  been  used  as  a support  on  the  line.  She  has  used  the  right  hand  to 
operate  the  erase  and  arrow  key  on  the  Hermes.  On  these  occasions,  she  has  been 
forced  to  actively  use  the  left  hand  when  decoding  on  the  braille  display. 

Comment:  A’s  injury  has  implied  that  the  choice  of  reading  hand  has  been 
obvious.  The  placing  of  the  erase  and  arrow  keys  have  been  of  no  importance. 
However,  this  placing  of  keys  has  forced  her  to  be  more  active  with  her  left  hand 
when  reading  a book  which  is  a positive  outcome. 

Pupil  B used  both  index  fingers  when  decoding  in  year  1.  We  were  unable  to 
decide  which  finger  was  dominant.  In  year  2 we  noticed  that  the  right  index  finger 
was  becoming  more  active  when  reading.  In  year  3 both  index  fingers  were  used 
on  the  line  even  though  the  right  hand  finger  dominated. 

Comment:  Despite  extensive  reading  on  the  Hermes  board  using  the  left  hand,  the 
right  hand  had  become  the  dominant  reading  hand. 

Pupil  C has  preferred  to  read  with  the  left  hand  since  year  1.  Initially,  the  right 
hand  followed  the  line  but  has  gradually  become  less  and  less  involved  with 
reading. 

Comment:  There  is  a possibility  that  the  design  of  the  Hermes  keyboard  may  have 
strengthened  the  dominance  of  C’s  left  hand. 

Pupil  D mainly  used  the  left  hand  when  decoding  in  year  1.  In  year  2,  the  right- 
hand  became  more  active  when  reading,  making  it  more  difficult  to  determine 
which  was  the  dominant  hand.  In  year  3,  both  index  fingers  were  equally  active. 

Comment:  On  Log-text,  the  erase  and  arrow  keys  are  placed  on  the  left  side  and 
the  right  hand  will  therefore  be  more  active  on  the  braille  display.  Initially,  D 
mainly  used  the  left  hand  when  decoding.  The  placing  of  keys  may  have 
contributed  to  exercising  the  right  hand  and  its  ability  to  decode  as  well  as  the  left 
hand. 

Pupil  E has  consistently  decoded  most  effectively  with  the  left  hand.  However,  the 
right  hand  has  always  been  used  and  has  gradually  become  more  active  when 
reading. 

Comment:  As  in  the  case  of  pupil  D,  the  placing  of  the  keys  may  have  contributed 
to  the  increased  participation  of  the  right  hand. 

Pupil  F has  consistently  read  most  effectively  with  the  right-hand.  The  left  hand  is 
on  the  line  but  the  right  hand  performs  the  decoding. 
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Comment:  Before  starting  school,  Pupil  F recognized  all  letters  and  had  cracked 
the  reading  code  before  the  computer  was  introduced.  Probably  the  computer  has 
not  influenced  F’s  choice  of  reading  hand,  but  has  possibly  strengthened  the 
dominance  of  the  right  hand. 

8.1.2.  Reading  speed 


We  observed  the  pupil’s  letter  knowledge  and  reading  speed  on  five  occasions.  On 
the  two  occasions  in  year  1 we  noted  how  many  letters  the  pupils  knew  (Fig.  4). 

On  three  subsequent  occasions  all  pupils  read  the  same  text  from  books  and  we 
measured  their  reading  speeds  (Fig.  5).  On  the  last  occasion,  in  the  spring  term  of 
year  3,  the  pupils  read  two  texts  of  differing  degrees  of  difficulty. 


The  texts  were  as  follows: 

1.  Spring  term  year  2: 

2.  Autumn  term  year  3: 

3.  Spring  term  year  3: 

4.  Spring  term  year  3: 


The  lonely  chicken  (LIX  18) 

The  monkeys  (LIX  18) 

Two  rescuers  (LIX  21) 

The  bird  and  the  elephant  (LIX  27) 


Figure  4. 

The  pupils  letter  knowledge 

Sep.  and  Feb.  year  1 N = 29 

Figure  5. 

The  pupils  reading  speeds  (words/min) 
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With  regard  to  letter  knowledge  and  reading  ability  the  six  project  pupils  were, 
from  starting  school,  functioning  at  very  different  levels.  Two  of  the  pupils  (C 
and  F)  already  knew  most  of  the  braille  letters  and  could  read  simple  words  and 
sentences.  One  of  them  has  developed  into  a very  good  reader  and  read  approx.  70 
words  a minute  in  year  3.  The  second  pupil  developed  more  slowly  for  reasons  not 
associated  with  the  computer.  She  read  approx.  35  words  per  minute  in  year  3. 

Three  of  the  pupils  hardly  knew  any  letters  at  all  from  starting  school.  We 
considered  them  as  being  at  a pre-literacy  level.  Two  of  these  pupils  (A  and  B) 
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after  three  years  were  able  to  read  30  words  per  minute,  whilst  the  third  pupil  (D) 
could  read  55  words  per  minute. 

Pupil  E from  starting  school  read  black  print  and  also  knew  a few  braille  letters. 
She  read  approx.  35  words  per  minute  in  braille  in  year  3.  She  read  black  print 
much  faster  but  could  not  continue  for  long  periods  of  time. 

The  texts  read  by  the  pupils  in  year  3 varied  in  difficulty  (LIX  21  and  LIX  27).  In 
spite  of  this,  the  reading  speed  did  not  differ  considerably. 

At  reading  observations,  during  the  spring  term  year  3,  the  pupils  had  to  read  half 
of  the  ’’Two  rescuers”  from  the  book  and  the  other  half  from  braille  display.  The 
reading  speeds  recorded  on  the  computer  differed  little  to  the  speeds  recorded 
using  the  book.  Four  pupils  read  slightly  more  slowly  on  the  computer  whilst  two 
pupils  read  slightly  faster.  No  differences  were  observed  between  the  two  groups. 
Reading  comprehension,  an  important  part  of  the  reading  process,  has  not  been 
taken  into  consideration  in  this  instance. 

8.2  WRITING 

The  division  between  writing 
using  the  computer  and  writing 
on  the  Perkins  brailler  has  been 
recorded  by  teachers  during  the 
three  project  years.  During  the 
autumn  term  of  year  1 we 
observed  a fairly  equal  division 
between  the  two  methods  of 
writing.  As  time  went  by, 
computer  use  increased  so  that, 
by  the  end  of  year  3 it  had 
become  the  dominant  medium  for 
all  pupils.  Two  Log-text  users 
and  one  Hermes  user  hardly  used 
the  braille  machine  at  all. 

Computer  use  had  predominated 
from  year  1 for  the  Hermes  user 
with  reduced  arm  movement. 

Teachers  reported  that  all  pupils 
were  highly  motivated  to  write. 

They  could  easily  formulate  ideas  into  words  and  write  their  own  stories.  One  of 
the  teachers  said  about  her  pupil,  ”..  almost  always  motivated  to  write;  loves  to 
write  own  texts.” 

In  year  3,  pupils  had  to  answer  the  following  question,  ”If  you  are  going  to  write  a 
story  do  you  choose  to  write  on  the  computer  or  on  the  braille  machine?”  Without 
hesitation,  all  pupils  answered  that  they  would  choose  the  computer.  Two  of  the 
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pupils  gave  the  following  statements,  ”1  prefer  to  write  on  the  computer.  The 
braille  machine  is  so  loud.  It  is  much,  much  easier  to  erase  on  the  computer.” 
(Log-text).  ”1  prefer  to  write  on  the  computer.  It  has  such  terribly  good  keys.  It  is 
easier  to  erase  on  the  computer.  On  that  one  (Hermes)  I have  two  erasers;  one 
normal  and  then  I have  delete.” 

8.2.1  Writing  technique  and  speed 

The  teachers  stated  that  the  pupils  had  no  difficulty  in  finding  the  keys  on  their 
respective  keyboards.  The  special  writing  technique  of  the  computer  with  its  very 
light  touch  had  not  caused  any  problems. 

The  keys  on  Hermes  have  proved  very  comfortable  and  easy  to  write  with.  One 
pupil  said,  ”It  has  such  terribly  good  keys.”  The  Log-text  keys,  which  need  a more 
precise  touch,  caused  certain  problems  for  one  of  the  pupils  in  year  1.  In  year  3 all 
pupils  could  handle  the  keys  very  well.  We  have  not  noticed  any  difference  in 
writing  speed  between  the  two  groups.  All  Log-text  and  Hermes  users  wrote  in  8 
dot  braille  in  year  3. 

We  have  not  noticed  any  difficulty  for  the  pupils  in  shifting  from  computer 
keyboard  to  the  braille  machine,  though  the  writing  techniques  differ.  As  the 
braille  machine  has  a heavier  touch  and  slower  line  shift,  it  is  quicker  to  write 
using  the  computer.  In  spite  of  the  fact  that  the  pupils  received  less  training  to 
write  on  the  brailler  they  were  proficient  in  handling  the  machine  and  could  write 
fairly  quickly. 

8.3  EQUIPMENT 

All  teachers  have  generally  been  pleased  with  the  design  and  function  of  the 
computer  systems.  Any  problems  have  been  of  a technical  nature.  The  teachers 
have  not  been  able  to  compare  the  two  systems;  just  evaluate  their  own  system. 
Comparisons  between  the  two  systems  have  been  based  on  our  own  observations. 

8.3.1  The  placing  of  the  braille  display 

When  the  braille  display  is  placed  furthest  away  from  the  pupil  as  on  Hermes,  all 
keys  are  under  the  pupil’s  hand  when  reading.  Consequently  the  pupil  is  afraid  of 
touching  the  keys  which  often  results  in  tension  in  the  shoulders  and  arms  of  the 
user.  We  also  observed  a tendency  to  ’’finger  tip  read”  as  the  hands  are  more 
cupped.  One  teacher  said  ’’She  is  afraid  of  touching  the  keys  (FI,  F2  etc.).  It  would 
be  better  if  the  braille  display  was  placed  closer  to  the  body.” 

If  the  Hermes  board  is  turned  so  that  the  hands  are  placed  on  a supported  surface, 
the  working  position  would  be  improved.  However,  the  primary  way  of  working 
means  that  reading  and  writing  often  occur  simultaneously.  Therefore  there  is  little 
advantage  in  being  able  to  turn  the  board.  One  teacher  said  ’’She  raises  her  hands 
slightly  in  order  not  to  touch  the  function  keys.  We  seldom  (never)  turn  Hermes 
around  as  there  are  writing  tasks  connected  to  the  reading.” 
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The  Log-text  braille  display  is  placed  nearest  to  the  reader.  The  pupils  do  not  have 
to  worry  about  touching  any  keys  when  reading. 

8.3.2  Number  of  keys  and  their  placing 

The  Hermes  keyboard  has  all  the  functions  available  on  a standard  keyboard.  The 
pupils  have  had  no  difficulty  in  finding  writing  keys  but  some  difficulty  in  finding 
function  keys.  It  also  has  a number  of  specially  designed  keys  for  the  Hermes 
board’s  functions.  The  special  keys  on  Hermes  have  not  been  used  to  any  great 
extent.  The  pupils  have  mainly  used  the  key  for  ’’cursor  on/off’. 

Log-text  has  fewer  keys.  It  has  been  easier  for  pupils  to  orientate  the  keyboard. 

For  some  functions  a simultaneous  touch  of  the  keys  has  to  be  performed.  This 
had  not  caused  problems  for  the  pupils.  One  teacher  said,  ’’There  are  enough  keys 
on  Log-text.  She  would  have  been  able  to  manage  more  but  there  are  enough 
functions  available.  Combinations  of  keys  have  worked  well.” 

8.3.3  Word  processor  programme 

Hermes  users  have  used  the  word  processing  programme  Word  Perfect  5.1.  This 
has  been  shown  to  be  unnecessarily  complicated  for  teachers  unused  to  computers 
and  pupils  at  the  beginner  stage.  One  of  the  teachers  who  had  used  the  program 
before  had  no  problems.  She  said  ’’The  most  important  thing  is  that  the  teacher  is 
sure  of  the  programme.  If  the  pupil  is  taught  slowly  there  is  no  problem.  If 
something  happens  it  doesn’t  matter  with  a ‘skilful’  teacher.” 

Log-text  has  a very  simple  word  processing  program.  This  has  worked  very  well. 
One  teacher  said,  ”It  is  adequate  for  reading  learning  and  training.  It  is  not 
necessary  to  have  lots  of  gadgets  at  the  primary  stage.” 

Those  pupils  who  used  the  Log-text  word  processing  programme  early  learned 
functions  such  as  library  search,  retrieve  a text,  save  a text  and  end  the 
programme.  These  functions  are  considerably  more  difficult  to  use  on  Word 
Perfect.  Therefore,  pupils  who  used  Log-text  were  self-governing  with  their 
computer  work  much  earlier  than  Hermes  users. 

8.3.4  The  speech  mode 

Those  pupils  who  had  been  equipped  with  Hermes  had  access  to  speech  mode 
from  the  beginning.  This  has  been  viewed  by  teachers  as  a great  resource 
especially  in  the  learning  stage.  ”It  has  been  very  useful  in  the  learning  of 
writing.”  ’’Speech  mode  is  a must”. 

We  also  observed  the  advantages  of  speech  mode  in  learning  to  write.  The  Hermes 
users  had  also  made  good  use  of  speech  support  when  sending  commands  and 
during  library  searches.  The  disadvantage  of  speech  mode  is  that  pupils  become 
dependent  on  it  and  therefore  avoid  reading.  This  has  happened  in  one  or  two 
cases.  One  teacher  said,  ’’Unfortunately  she  has  become  too  dependent  on  the 
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speech  mode.  We  try  to  eliminate  it.”  A pupil  said  ”1  take  every  opportunity  to  use 
the  speech  mode,  I just  listen  as  if  it  was  a speech  book.” 

The  pupils  equipped  with  Log-text  had  no  access  to  speech  mode.  It  is  necessary 
to  connect  Log-text  to  a PC  to  access  speech  support.  Log-text  users  did  not  have 
access  to  a PC  in  the  learning  stage. 

8.3.5  Stationary /portable  system 

The  Hermes  boards  were  connected  to  stationary  computers,  giving  the  pupils  a 
fixed  location  when  working  with  the  computer.  Location  in  the  class  room  or 
group  room  has  varied  during  the  years  for  each  pupil.  One  teacher  had  access  to  a 
portable  PC  enabling  the  Hermes  board  to  be  used  in  differing  locations.  Teachers 
reported: 

® ’’The  benefit  of  a stationary  system  is  that  A has  her  computer  desk  and 
therefore  always  knows  how  it  looks  there.  The  disadvantage  is  that  when 
working  in  other  class  rooms  she  can  not  take  the  computer  with  her.” 

® ”B  has  had  the  opportunity  to  write  in  other  locations  with  the  ability  to 
connect  Hermes  to  other  computers” 

® ’’Sometimes  it  would  have  been  beneficial  to  move  from  the  class  room  to  find 
a more  peaceful  place.” 

Log-text  is  portable.  Pupils  have  moved  the  unit  from  class  room  to  the  group 
room  and  have  also  had  the  opportunity  to  take  the  unit  home  to  work.  This  has 
been  viewed  very  positively.  Teachers  reported: 

® ”It  is  splendid  to  be  able  to  take  Log-text  anywhere  both  inside  school  and 
home” 

0 ’’Log-text  is  good  as  it  is  portable.  Log-text  moves  around  daily  from  place  to 
place.” 

® ”To  be  able  to  take  Log-text  and  move  to  another  room  has  been  unbeatable” 
8.4  THE  COMPUTER’S  SOCIAL  INFLUENCE 

The  computer’s  influence  on  the  pupils’  social  situation  in  the  class  can  be  viewed 
from  a number  of  perspectives,  which  are  difficult  to  measure.  One  aspect  has 
been  the  co-operation  between  the  visually  impaired  pupil  and  his/her  class  mates. 
From  teachers"  notes,  we  observed  that  the  co-operation  in  year  1 had  been  rare.  It 
gradually  increased,  but  even  in  year  3 was  not  notably  common. 

We  will  return  to  the  computer’s  social  influence  in  the  discussion  section  of  the 
report  but  record  the  answers  to  the  following  question  put  to  teachers  in  year  3: 
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Has  the  computer  influenced  the  pupil’s  social  position  in  class?” 

”Yes,  I think  so.  Initially  the  children  were  so  occupied  with  their  own  reading 
and  writing  learning.  Now  we  see  more  and  more  pupils  wanting  to  work  on 
tasks  together  with  her.”  (Hermes) 

”1  don’t  think  it  has  influenced  the  pupil’s  position  that  much.  The  children 
have  been  curious  about  the  computer  and  have  gladly  played  games  with  her 
(watched  her  playing).  They  have  been  writing  fairy  tales  for  her  but  as  many 
have  known  her  since  pre-school,  they  see  it  as  quite  natural  that  she  has 
special  help.  There  are  also  other  computer  users  in  the  class.”  (Hermes) 

’’Maybe  a little.  However,  as  we  have  another  computer  in  the  class,  the  interest 
is  not  that  great.  It  is  just  there.  It  is  her  pencil  and  paper.  But  it  is  a great 
advantage  in  all  paired  work,  letter  writing  and  research  among  pupils.  The 
other  pupils  are  already  very  experienced.”  (Hermes) 

’’Absolutely.  She  began  reading  much  more  quickly  than  just  by  using  the 
braille  book.  Thanks  to  that  she  has  been  able  to  follow  the  others  in  her 
reading  education.  She  is  writing  so  quickly  that  her  classmates  are  very 
impressed  and  she  is  therefore  often  the  secretary.”  (Log-text) 

”Yes  we  think  so.  Other  pupils  have  shown  her  their  appreciation/admiration. 

In  the  beginning  there  was  maybe  some  envy  evident.”  (Log-text) 

’’The  computer  has  definitely  increased  her  social  status  but  has  also  created 
some  envy  amongst  other  pupils.  They  enjoy  working  with  her  on  the 
computer/PC.  However  as  their  writing  speed  are  slower  than  hers,  she  used  to 
take  over.  With  increased  access  to  a computer,  co-operation  would  be  much 
improved.  Without  Log-text  I think  her  social  status  would  have  been  much 
lower.  The  other  pupils  are  impressed  that  there  are  such  advanced  reading  and 
writing  aids.”  (Log-text) 
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9.  DISCUSSION 

The  computer  - in  the  early  stages  of  education  - is  here  to  stayl 
This  is  the  conclusion  we  have  reached,  having  completed  the  TRC  project 
’’Teaching  braille  to  beginners  by  using  a computer”.  We  cannot  pinpoint  any 
amazing  results  with  regard  to  the  pupils’  reading  and  writing  development. 
However,  we  see  many  advantages  particularly  in  the  social  context.  The  positive 
effects,  however,  do  not  occur  automatically.  Careful  and  lengthy  planning  is 
essential  with  regard  to  both  technique  and  method.  Without  this  the  result  can  be 
a negative  one.  -What  should  therefore  be  considered  to  achieve  the  best  results? 
Here  are  some  of  our  thoughts. 

9.1  READING 

How  the  computer  influences  the  pupils’  reading  development  is  difficult  to 
measure.  To  decode  letters,  form  words  and  understand  the  contents  of  the  text  are 
important  parts  of  the  reading  process. 

Central  to  the  braille  reading  pupil’s  reading  process  is  the  ability  to  decode  and 
interpret  tactile  signs  formed  by  dots.  Traditionally  the  dots  were  printed  on  paper 
or  plastic.  However  the  introduction  of  the  computer  in  education  has  made  it 
more  common  to  read  braille  on  display.  The  pupils  who  participated  in  the 
project  are  the  first  children  to  use  the  computer  as  an  aid  in  the  very  first  reading 
session.  We  have  noticed  great  advantages  when  reading  on  a braille  display 
during  the  first  stage  of  education.  The  dots  are  better  marked  and  of  a better 
quality  compared  to  paper.  The  line  is  also  easier  to  follow. 

The  computer  opens  up  new  possibilities  for  the  beginner  to  exercise  tactile  ability 
in  a variety  of  ways.  The  cursor  can,  with  the  help  of  the  imagination,  e.g.  be 
turned  into  a crocodile,  who  likes  to  eat  small  fish  or  a bird  picking  seed.  In  this 
game  tactile  sensitivity  is  enhanced  and  the  computer’s  functions  are  learned, 
particularly  the  movement  of  the  cursor  and  erase  function.  The  possibility  of 
imaginative  games  make  the  computer  useful  for  younger  and  younger  ages. 

Pupils  using  Hermes  have  had  access  to  ’’The  Dot  Hunt”  (SIH-laromedel),  a series 
of  games  and  training  programs  for  beginners.  The  programs  have  been 
stimulating  for  the  children,  principally  because  of  sound  illustrations  that  have 
been  connected  to  tactile  experience.  On  two  programmes  there  are  also  visual 
pictures  for  children  who  are  partially  sighted.  It  is  important  to  continue  the 
development  of  similar  pedagogical  programs  and  adapt  them  to  different  kinds  of 
computer  solutions. 

With  regard  to  the  understanding  of  a read  text,  the  computer  can  only  have  an 
indirect  influence,  e.g.  by  the  design  of  the  computer  programs.  Exercises 
stimulating  curiosity  and  creativity  make  the  pupil  more  active  and  observant  and 
increase  the  likelihood  for  better  understanding. 

When  we  introduced  the  computer  in  the  first  stages  of  education,  there  were 
apprehensions  about  the  fact  that  reading  a book  could  be  neglected.  The  pupil’s 
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ability  to  handle  braille  books  would  deteriorate.  We  can  now  establish  that  the 
pupils  choose  to  read  a text  in  a book  as  well  as  to  read  it  on  the  computer.  The 
pupils  are  using  the  books  well  and  want  to  know  in  advance  how  long  the  story  is 
and  how  long  it  is  to  the  end  of  the  book.  This  information  is  almost  impossible  to 
achieve  on  a computer. 

We  could  not  notice  any  difference  in  reading  speed  between  reading  the  book  or 
reading  from  the  display,  a comparison  made  in  year  3.  The  result  surprised  us  as 
the  loss  of  time  changing  lines  and  turning  pages  in  a book  should  have  been 
obvious.  One  pupil  who  is  a good,  fluent  reader,  said  in  year  3 that  the  dots  on  the 
display  became  irritating  after  a while.  Is  that  a common  reaction  amongst 
experienced  braille  readers  and  can  that  influence  the  reading  speed?  Is  it  also 
possible  that  the  lack  of  survey  automatically  reduces  the  reading  speed? 

A braille  reader  using  both  hands  achieves  the  most  efficient  reading.  Both  hands 
follow  each  other  to  the  middle  of  the  line,  the  right  hand  then  finishes  the  line 
whilst  the  left  hand  finds  the  new  line.  The  left  hand  begins  the  reading  of  the  new 
line  and  the  right  hand  joins  it.  To  use  such  a technique  effectively  it  is  important 
that  the  reader  has  a good  decoding  ability  in  both  hands.  When  practising  on  the 
computer  in  year  1 the  arrow  keys  and  erase  keys  were  already  frequently  used. 
The  pupil  used  one  hand  for  the  keys  and  the  other  hand  to  decode  the  reading 
line.  We  feared  that  the  position  of  the  different  keys  would  influence  the  pupils’ 
choice  of  dominant  reading  hand  and  encourage  reading  with  one  hand. 

In  our  observations  we  have  not  observed  that  using  a computer  from  starting 
school  has  influenced  the  choice  of  reading  hand.  On  the  other  hand,  we  have 
noticed  certain  influences  giving  both  positive  and  negative  effects  depending 
upon  the  child’s  special  circumstances.  (See  Result  section  page  10-11).  Will  this 
influence  increase  by  introduction  of  the  computer  at  an  even  earlier  age?  The 
research  group  is  too  small  to  make  it  possible  to  draw  any  certain  conclusions 
from  the  observations.  Further  studies  are  necessary. 

In  spite  of  differences  in  reading  abilities  at  school  start,  reading  within  the  project 
group  in  year  2 had  already  become  relatively  homogeneous.  This  trend  continued 
in  year  3.  None  of  the  pupils  had  a particularly  slow  reading  speed.  There  are 
various  reasons  which  could  bring  about  these  circumstances,  e.g.  the  project  has 
given  increased  pedagogical  support  and  consequently  greater  commitment  from 
the  teachers.  The  computer’s  positive  influence  can  also  have  had  a strong  affect. 

We  noticed  in  our  research  that  pupils  using  Log-text  constantly  had  a slightly 
faster  reading  speed  than  Hermes  users.  We  believe  that  this  is  due  to  the  more 
flexible  way  of  working  offered  by  the  portable  computer  solution.  The  pupils 
have  had  numerous  opportunities  to  use  the  computer  as  a writing  aid,  which  has 
also  given  extra  reading  practice. 

The  Log-text  user,  having  the  slowest  reading  speed,  did  not  practice  braille  as 
much  as  all  the  other  project  pupils.  This  was  because  she  was  also  a good  black 
print  reader.  We  believe  that  the  computer  has  to  a great  extent  contributed 
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towards  braille  becoming  an  alternative  way  of  reading  for  her.  The  computer  has 
made  the  braille  more  attractive  and  so  increased  the  motivation  for  braille  reading. 

Reading  braille  on  the  computer  display  makes  it  possible  to  work  with  eight  dots 
(8  dot  braille)  instead  of  six  (6  dot  braille).  The  dots  seven  and  eight  have  been 
added  so  the  number  of  signs  in  black  print  and  braille  should  correspond  to  each 
other.  In  order  to  show  the  correct  sign  on  the  screen  and  achieve  a correct  print 
out,  each  black  print  sign  must  correspond  to  just  one  braille  sign.  Consequently 
one  would  write  e.g.  braille  figures  by  adding  dot  eight  without  any  figure  sign. 

In  the  beginning  we  recommended  all  our  pupils  to  use  6 dot  braille.  We  were 
concerned  that  it  could  be  difficult  to  understand  that  one  sign  could  have  two 
different  shapes.  However,  quite  soon  the  Log-text  pupils  began  to  be  interested  in 
the  keys  7 and  8 and  wanted  the  black  print  text  to  correspond  to  the  braille  text. 
Those  pupils  started  at  an  early  stage  to  use  8 dot  braille  and  had  no  difficulties  in 
understanding  that  e.g.  a figure  can  be  written  in  different  ways  and  look  different 
too. 

On  Hermes  it  is  possible  to  change  from  6 dot  braille  to  8 dot  braille.  When 
setting  to  6 dot  braille,  two  braille  signs  are  recoded  to  one  black  print  sign 
leading  to  a correct  text  on  the  screen  and  a correct  print  out.  As  a consequence, 
the  Hermes  pupils  had  little  reason  to  change  over  to  8 dot  braille.  Only  one  of 
those  pupils  wrote  and  read  8 dot  braille  in  year  3. 

The  fears  we  had  with  regard  to  early  learning  of  8 dot  braille  now  seems 
exaggerated.  We  now  believe  it  is  possible  to  introduce  dots  7 and  8 quite  early. 
The  pupils  themselves  will  be  able  to  tell  if  they  are  capable  of  reading  and 
writing  in  this  way. 

9.2  WRITING 

We  have  in  our  project  reached  the  conclusion  that  in  early  education,  the 
computer  above  all  functions  as  a stimulating  writing  aid.  All  the  pupils  really 
liked  to  write  on  their  computers.  The  great  advantage  of  the  computer,  compared 
to  the  braille  machine,  is  that  it  is  easy  to  change  the  text  and  achieve  a perfect 
print  out. 

We  were  anxious  that  the  pupils  should  also  learn  to  write  on  the  braille  machine. 
Therefore,  during  the  first  term,  time  was  divided  approximately  equally  between 
the  two  ways  of  writing.  In  the  beginning  all  mathematics  was  carried  out  on  the 
braille  machine,  partly  to  avoid  8 dot  braille  when  writing  figures,  but  also 
because  the  educational  material  in  mathematics  is  suitable  for  a braille  machine. 
Soon  it  became  obvious  that  the  pupils  preferred  to  write  on  the  computer  and  this 
way  of  writing  became  more  and  more  dominant. 

We  believe  there  is  no  need  for  a more  strict  division  between  the  ways  of  writing. 
Sometimes  one  way  of  writing  is  more  convenient  than  another.  Often  the 
computer  is  more  tempting  and  therefore  it  is  important  to  find  the  opportunity  for 
all  pupils  to  write  on  the  braille  machine.  It  is  useful  to  be  able  to  write  on  a 
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mechanical  device  as  well,  in  order  to  avoid  becoming  dependent  upon  the  new 
vulnerable  technique. 

To  be  able,  together  with  the  teacher,  to  create  a text  and  observe  how  it  ’’grows” 
is  a method  which  has  so  far  been  very  difficult  to  use  in  the  education  of  braille 
reading  children.  By  introducing  the  computer  with  braille  display,  pupils  are  able 
to  follow  how  letters,  words  and  sentences  are  created  at  the  same  time  as  the 
teacher  is  writing  on  his/her  own  keyboard.  This  increases  the  understanding  of 
written  language  and  can  begin  as  early  as  the  pre-school  education  stage.  Two 
pupils  can  also  use  this  way  to  co-operate  and  write  to  each  other. 

One  common  way  of  working  in  school  today  is  to  start  from  the  pupil’s  own  texts 
and  revise  them.  With  the  help  of  the  computer  even  braille  reading  pupils  can 
now  work  in  this  way.  As  there  are  more  opportunities  for  sighted  and  braille 
reading  pupils  to  co-operate  in  similar  tasks  there  are  greater  opportunities  for 
richer  social  co-operation. 

9.3  EDUCATIONAL  MATERIAL 

In  order  to  increase  co-operation  between  the  visually  impaired  pupil  and  the  other 
class  mates  it  is  important  that  wherever  possible,  they  use  the  same  educational 
material.  Many  exercises  for  sighted  children  are  difficult  to  adapt  to  a braille 
book.  It  is  easier  to  edit  the  exercises  for  computer  use.  This  depends  to  a great 
extent  on  the  computer’s  facility  to  erase  words  and  insert  words  and  signs. 

When  transferring  information  to  a diskette,  copyright  law  forbids  changes  in 
existing  educational  material.  ’’TextView”  (TPB),  a program  for  reading  digital 
books,  has  therefore  been  established.  It  is  used  effectively  by  the  older  pupils  but 
is,  in  its  existing  form  too  difficult  to  use  at  the  beginning  of  education. 

Exercises  for  the  younger  pupils  often  involve  editing  a text,  i.e.  erasing  and 
inserting  words.  Educational  materials  for  this  age  group  should  be  edited  and 
adapted  directly  to  the  computer’s  word  processor.  It  is  therefore  important  that 
the  regulations  for  editing  are  changed.  Educational  material  on  diskette  must 
allow  adaptation  so  the  young  braille  readers  could  also  use  the  diskette  material. 

As  well  as  the  editing  of  existing  educational  materials,  there  is  a great  need  for 
specially  modified  educational  material  and  exercises  for  the  beginners.  As  the 
computer  program  used  by  sighted  pupils  is  mainly  based  upon  pictures,  it  is  often 
impossible  to  adapt  them  for  braille  readers.  Innovative  thinking  is  very  much 
needed  in  this  respect.  Co-operation  between  teachers  and  programmers  is 
essential.  Teachers  also  need  a methodical  manual  to  accompany  training.  A 
special  learning  programme  suitable  to  the  younger  braille  reading  pupils  has  to  be 
prepared. 
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9.4  EQUIPMENT  AND  EDUCATION 

The  main  purpose  of  the  project  ’’Teaching  braille  to  beginners  by  using  a 
computer”  has  been  pedagogical.  A consequence  of  using  two  different  computer 
systems  was  that  we  were  also  able  to  observe  how  the  different  solutions 
influenced  the  pupil’s  educational  situation.  To  make  any  comparison  now  among 
the  different  computer  systems  is  inappropriate  as  the  market  changes  all  the  time 
and  new  products  are  constantly  launched.  The  model  of  the  Log-text  we  used  is 
no  longer  in  stock  and  has  been  replaced  by  a new  model. 

Instead  of  making  comparisons  between  Hermes  and  Log-text  we  will  emphasise 
considerations  we  believe  to  be  important  when  a beginner  is  equipped  with  a 
computer.  The  opinions  are  based  on  our  own  observations  and  the  teacher’s 
comments. 

PC,  black  printer  and  braille  printer  should  be  included  from  the  outset 
whichever  system  is  chosen.  Teachers  and  pupils  can  communicate  with  a PC 
directly  to  the  visually  impaired  pupil.  The  black  printer  is  important  as  it  allows 
teachers  and  friends  to  quickly  read  what  the  visually  impaired  pupil  has  written. 
The  braille  printer  makes  it  possible  to  print  out  the  text  on  paper.  Doing  so  also 
allows  the  braille  reader  to  file  the  papers  or  bind  them. 

The  braille  keyboard  should,  for  the  beginners  sake,  have  as  few  keys  as 
possible.  Ideally  an  individual  test  should  be  administered  and  used  to  judge  the 
pupil’s  levels  of  development  and  needs.  We  are  doubtful  as  to  whether  to  start 
with  an  ordinary  keyboard  as  we  have  no  experience  of  this. 

The  braille  display  should  be  placed  close  to  the  pupil.  In  order  to  achieve  a 
relaxed  position  when  reading,  the  wrists  should  be  able  to  rest  on  a plane  surface. 
Hermes  and  Log-text  are  equipped  with  braille  displays  having  40  and  32  braille 
cells  respectively.  For  beginners  we  believe  it  is  quite  sufficient.  The  length  of  the 
line  on  the  word  processor  should  correspond  to  the  same  in  the  print.  In  A4 
braille  paper  the  length  of  the  line  is  approximately  32  characters. 

The  word  processing  program  should  be  simple  so  that  the  pupil  can  work 
independently  on  the  computer  as  quickly  as  possible.  The  program  should  be 
designed  so  the  pupil  can  learn  such  functions  as  retrieve  and  save  documents  as 
well  as  be  able  to  search  in  the  text. 

A portable  computer  system  in  a primary  class  is  preferable  both  from  a 
pedagogical  and  social  point  of  view.  To  be  able  to  bring  the  computer  to  the 
group  room  or  to  a class  mate’s  desk  or  be  able  to  sit  down  in  a cosy  corner  and 
read  is  very  positive.  When  moving  Log-text  from  place  to  place  it  was  a great 
advantage  to  have  the  built-in  black  print  display.  Class  mates  found  it  easy  to 
follow  the  text. 

Speech  mode  can  be  a great  help  in  the  early  learning  situation.  The  pupil  can  also 
be  supported  by  the  speech  output  when  making  commands.  However,  it  is 
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important  to  be  aware  that  the  pupil  can  easily  become  dependent  on  the  speech 
support  and  avoid  reading.  It  is  the  teacher’s  task  to  limit  the  use  of  speech  mode. 

Technical  support  close  to  the  pupil  is  a must  for  successful  introduction  to  the 
computer.  As  we  in  the  TRC  project  chose  to  focus  on  the  pedagogical  issues,  the 
techniques  became  a secondary  issue.  This  resulted  in  difficulties  in  accessing 
help  with  technical  problems  and  the  teachers  felt  a bit  left  out.  The  project  has 
taught  us  how  important  it  is  to  get  help  quickly  when  problems  arise,  an  opinion 
all  teachers  supported.  One  teacher  said:  ’’You  ought  to  know  who  to  call  when  a 
crisis  occurs.  The  help  must  be  close.” 

The  ergonomical  situation  is  important.  The  pupil  is  going  to  spend  quite  a lot  of 
the  school  day  at  the  computer.  An  increased  knowledge  is  needed  about  this.  Do 
not  hesitate  to  get  help  from  a professional. 

Education  of  teachers  should  be  implemented  in  good  time.  It  is  important  that 
the  teacher  feels  comfortable  with  the  pupil’s  computer  equipment  before  starting 
the  pupil’s  training.  One  teacher  says:  ”It  is  too  late  to  have  our  training  just 
before  the  autumn  term  begins.  It  has  to  be  in  good  time  as  the  teacher  who  is 
going  to  train  the  pupil  also  need  to  have  the  time  to  exercise,  test,  ask  and  test 
again.  It  takes  time  to  take  in  new  information,  particularly  if  you  are  not  used  to 
the  computer.”  The  teachers  also  want  more  people  to  have  knowledge  of  the 
pupil’s  computer  equipment.  We  believe  that  parents  also  should  have  some  form 
of  computer  education. 

Another  part  of  education  is  concerned  with  pedagogical/methodical  issues.  How 
is  the  computer  best  used  in  education?  As  there  is  no  historical  experience  in  this 
matter,  no  method  has  been  devised  which  offers  support.  The  experiences  we 
have  gained  through  the  project  are  pockets  of  knowledge  which  have  not  yet  been 
compiled.  However,  it  is  very  important  to  pass  on  this  knowledge  to  future 
teachers.  As  computers  are  constantly  developing  continuous  research  work  and 
conscious  development  methods  are  required. 

In  order  to  increase  the  level  of  knowledge  for  the  pupil’s  benefit,  it  is  important 
to  increase  co-operation  and  have  clear  distribution  of  responsibility  among  low- 
vision  clinics,  computer  resource  centres,  SIH  (Swedish  National  Agency  for 
Special  Education)  and  TRC. 

9.5  SOCIAL  INFLUENCE 

When  the  integration  of  severely  visually  impaired  pupils  was  realised,  there  were 
fears  that  knowledge  of  braille  and  other  handicap  compensated  subjects  would  be 
difficult  to  bring  about.  The  experiences  now  show  that  the  difficulties  are  more 
on  the  social  level.  The  pupils  often  have  difficulties  in  making  lasting 
friendships. 

The  computer  as  an  aid  in  the  school  gives  visually  impaired  pupils  greater 
opportunities  to  be  integrated  in  education.  We  have  talked  earlier  about  ways  of 
working  to  increase  the  opportunities  for  social  contacts  e.g.  co-operation  tasks  at 
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the  computer.  It  is  important  that  the  teacher  tries  to  find  situations  which  make  it 
possible  for  co-operation  amongst  the  pupils  at  an  early  stage.  It  is  easier  to  find 
forms  for  co-operation  if  the  computer  system  is  portable.  Quotations  on  page  17 
indicate  that  teachers  of  pupils  with  portable  equipment  can  more  clearly  see  the 
computer’s  positive  influence  on  the  social  situation. 

The  project  has  helped  us  to  establish  that  the  computer  has  an  elevating  effect  on 
the  status  of  braille.  Pupils  with  full  vision  are  impressed  by  the  advanced  way  of 
reading  and  the  speed  of  writing.  It  is  much  quicker  to  write  on  the  braille 
keyboard  than  using  the  index  finger  on  an  ordinary  keyboard,  or  to  write  using 
pen  on  paper. 

A teacher  quotation:  “She  writes  so  fast  that  her  class  mates  are  impressed.  She  is 
often  the  secretary”. 

The  computer  can  contribute  towards  increased  independence.  To  achieve  this  in 
computer  work,  it  is  important  that  the  pupil  becomes  capable  of  using  the 
equipment  independently  as  quickly  as  possible.  The  educational  materials  are 
also  important.  We  require  properly  edited  diskettes  which  can  stimulate  the  pupil 
towards  independent  work.  Greater  independence  increases  the  chances  of  better 
social  co-operation. 

9.6  CONCLUSION 

At  the  end  of  the  project  the  teachers  were  asked  to  answer  the  question,  ’’Would 
you  now  choose  the  computer  as  an  aid  in  the  initial  stages  of  reading  and  writing 
in  the  tuition  of  a severely  visually  impaired  pupil?”  Here  are  the  answers. 

® ’’Definitely.  We  believe  there  is  no  other  alternative.  We  (teacher  and  pupil) 
experienced  very  stimulating  work  at  the  computer.  ‘The  Dot  Hunt’  gave  the 
pupil  the  opportunities  to  ‘play  in’  the  letters  etc.” 

(Hermes) 

® ”Yes,  absolutely.  More  senses  are  active.  The  pupil  obtains  feedback  when  she 
writes  on  the  computer  and  it  is  also  easy  to  correct  errors.  The  results  are 
good.  It  is  easy  to  go  back  and  listen  to  a fairy  tale  you  have  made  up  even 
without  being  able  to  read.  You  become  efficient.” 

(Hermes) 

® ’’Definitely.  The  computer  has  made  it  possible  to  choose  finished  texts,  make 
one’s  own  texts  and  read  together  whilst  correcting.  The  computer  is  also  much 
easier  to  use  for  writing  than  the  braille  machine  and  the  pupil’s  independence 
is  strengthened  by  having  their  own  computer.  I discover  more  and  more 
advantages  as  time  goes  by”. 

(Hermes) 
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”Yes.  Braille  machine  and  Log-text  simultaneously  in  the  beginning.  The  Log- 
text  increases  motivation,  makes  the  reading  sessions  more  fun.  Makes  it 
possible  to  co-operate  earlier  with  classmates” 

(Log-text) 

”Yes  absolutely.  Flexible  and  handy.  Easy  to  use  and  take  around.  Simple  keys 
and  good  for  a sighted  pupil  to  read  the  black  print.” 

(Log-text) 

”Yes  I definitely  would.  There  are  so  few  variations  for  reading  and  writing  for 
a visually  impaired  pupil.  Other  pupils  have  so  many  more  visual  variations 
and  therefore  the  computer  is  complimentary  to  the  visually  impaired  pupil. 

The  more  ways  to  present  new  letters,  the  better.  It  is  exciting  to  watch  what 
happens  on  the  display  and  this  provides  for  more  play  based  learning.  Besides 
it  is  also  easy  to  correct  any  errors  and  try  again.  Quick  feed  back.  It  is  possible 
to  give  the  same  practice  for  both  sighted  and  visually  impaired  pupils  and  by 
connecting  a PC,  create  co-operation  at  the  correct  level.  Further  more,  it  is  an 
ideal  aid  for  the  teacher.  One  obtains  a quick  over-view  of  right/wrong  and  also 
has  the  opportunity  to  transfer  practises  on  to  a diskette,  and  make  material  for 
the  entire  class  at  the  same  time.  No  duplication  of  work.” 

(Log-text) 

We  began  discussions  to  establish  that  the  computer  in  the  early  stages  of 
education  is  here  to  stay.  By  the  teachers  comments  we  can  see  that  they  totally 
agree  with  this  statement.  They  strongly  emphasise  the  computer’s  importance 
for  young  braille  reading  pupils. 

The  TRC  project  ’’Teaching  braille  to  beginners  by  using  a computer” 
demonstrates  many  advantages.  The  computer  increases  motivation  for  writing 
and  reading  and  gives  many  variations  of  education.  The  computer  helps  the 
pupil  to  become  more  independent,  increases  braille  status  and  makes  it  easier 
to  co-operate  with  classmates. 

To  use  the  computer  to  its  full  potential,  it  is  important  to  choose  equipment 
that  suits  each  individual  pupil  and  also  to  use  a planned  educational  method. 
Technical  support  has  to  be  near  the  pupil.  With  all  this  in  place,  the  computer 
will  be  a tool  used  to  attain  improved  reading  and  writing  skills  and  a well 
functioning  integration. 
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OBSERVATION  CHART  FOR  BRAILLE  READING  BEGINNERS 


Pupil’s  Name: 


Week  No: 


Note  on  the  scales  below  the  reading  division  for  computer  and  paper/book 
respectively 

1 = no  time  at  all 
5 = all  the  time 

computer  paper/book 

1 2 3 4 5 1 2 3 4 5 


Comments: 


Note  on  the  scales  below  the  writing  division  for  the  computer  and  Perkins 
machine  respectively 
1 = no  time  at  all 
5 = all  the  time 

computer  Perkins  machine 

1 2 3 4 5 1 2 3 4 5 


Comments: 


Note  on  the  scale  below  the  time  the  pupil  spends  in  the  classroom  during  the  day 

1 = no  time  at  all 
5 = all  the  time 

1 2 3 4 5 


Comments: 


Note  on  the  scale  below  the  approx,  time  of  reading  and  writing  the  pupil 
spends  working  independently  and  without  the  teacher 

1 = no  time  at  all 
5 = all  the  time 

1 2 3 4 5 

Comments: 

READING 

Braille  Display  Paper/Book 

Mark  the  reading  finger  with  •,  mark  the  supporting  finger  with  X 


Below  follow  a number  of  statements.  Below  every  statement  are  scales  from  1 to  5 
1 = do  not  agree 
5 = totally  agree 

Compare  the  way  of  work,  mark  with  an  O where  your  pupil  is. 


Left  Right 


Left  Right 


hand  reader  hand  reader 
(mark  with  an  O) 


hand  reader  hand  reader 
(mark  with  an  O) 


A.  The  pupil  can  follow  the  line 
with  both  hands  at  the  same 
time  and  manage  line  shift 


The  pupil  can  follow  the  line 
with  both  hands  at  the  same  time, 
reverse  and  find  a new  line 


computer 


paper/book 


1 2 3 4 5 


1 2 3 4 5 


Comments: 


2 


B.  The  pupil  reads  with  gathered,  slightly  bent  fingers  and  the  pad  of  the  finger  covers 
the  whole  of  the  braille  cell. 


12  3 4 


5 


1 2 3 4 5 


Comments: 


C.  The  pupil  reads  with  an  easy  touch 


1 2 3 4. 


5 


1 2 3 4 5 


Comments: 


D.  The  pupil  moves  the  fingers  horizontally  over  the  letters  (no  rubs) 


1 2 3 4 5 


1 2 3 4 5 


Comments: 


E.  The  pupil  follows  the  line  without  reversing  movements  (no  regressions) 


1 2 3 4 5 


1 2 3 4 5 


Comments: 


3 


F.  The  pupil  has  a relaxed  working  position 


1 2 3 4 5 


1 2 3 4 5 


Comments: 


G.  The  pupil  is  motivated  to  read 


1 2 3 4 5 


1 2 3 4 5 


Comments: 


H.  The  pupil  reads  the  same/similar  texts  as  the  classmates 


1 2 3 4 5 


1 2 3 4 5 


Comments: 


I.  The  pupil  often  reads  together  with  some  of  his  class  mates 


1 2 3 4 5 


1 2 3 4 5 


Comments: 


WRITING 


Braille  keyboard  (computer)  Perkins  machine 

J.  The  pupil  finds  the  keys  and  places  the  fingers  correctly 

1 2 3 4 5 1 2 3 4 5 

Comments: 


K.  The  pupil  has  no  difficulties  in  pressing  the  keys  in  the  correct  manner 

1 2 3 4 5 1 2 3 4 5 


Comments: 


L.  The  pupil  manages  the  space  key  with  the  thumb  without  losing  the  writing  fingers 
position 

1 2 3 4 5 1 2 3 4 5 

Comments:  


M.  The  pupil  has  a relaxed  writing  position 

1 2 3 4 5 1 2 3 4 5 


Comments: 


5 


N.  The  pupil  is  motivated  to  write 


1 2 3 4 5 


1 2 3 4 5 


Comments: 


O.  The  pupil  does  the  same/similar  writing  exercises  as  his  class  mates 


12345  12345 


Comments: 


P.  The  pupil  works  together  with  a class  mate,  doing  the  same  writing  exercises. 


1 2 3 4 5 


1 2 3 4 5 


Comments: 


Q.  The  classmates  are  interested  in  the  pupil’s  way  of  reading  and  writing 


1 2 3 4 5 


1 2 3 4 5 


Comments: 


